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THE STANDING COMMITTEE ON INDUSTRY 


has the honour to present its 


NINETEENTH REPORT 


Pursuant to Standing Order 108(2), study of adocument entitled “Sustaining Canada 
as an Innovative Society: An Action Agenda”. After hearing evidence, the Committee has 
agreed to report to the House as follows: 
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INTRODUCTION 


The House of Commons Standing Committee on Industry began this long term 
study in October 1997 to review the important issues raised in a brief by several research 
groups to the government in September 1997. The Association of Universities and 
Colleges of Canada, the Canadian Association of University Teachers, the Canadian 
Consortium for Research, the Humanities and Social Sciences Federation of Canada, and 
the Canadian Graduate Council highlighted their focus in the opening paragraph of their 
submission Sustaining Canada as an Innovative Society: An Action Agenda. 


Canadians realize that innovation is vital. It is the foundation for our economic and 
social prosperity and our ability to compete in a global market. To be successful, we 
need a steady stream of new ideas, a well-educated work force for the knowledge 
economy, and mechanisms to transfer effectively ideas from the laboratory bench to 
the marketplace. And we need to ensure that the innovation process is built on a strong 
and healthy foundation. 


While recognizing the efforts of governments, research councils, universities and 
business to improve the national innovation system and to reinvest in the research 
infrastructure, the group saw that underfunding of basic research is a danger. 


[T]here must be knowledge to transfer and discoveries to exploit if Canada is to reap 
the full benefits of our enhanced capacity to innovate. Our ability to produce 
knowledge and feed the innovation cycle is the weakest—and at the same time, the 
most crucial—link in the innovation process. 


They noted that the United States is on course to outstrip Canadian funding of 
basic research in relative terms. Ifthis alarming situation persists, Canada will lose its best 
and newest researchers. Although the natural and health sciences are the wellspring of 
innovation, the humanities and social sciences provide an understanding of our nature 
and of the societal changes we are facing. 


The 1998-99 and 1999-2000 federal budgets increased funding for the Medical 
Research Council (MRC), the Natural Sciences and Engineering Council (NSERC) and the 
Social Sciences and Humanities Research Council (SSHRC) as well as for the Canada 
Foundation for Innovation. The Association of Universities and Colleges of Canada 
(AUCC), the Canadian Consortium for Research, the Humanities and Social Sciences 
Federation of Canada, and the Canadian Graduate Council summed up their reaction to 
these changes when they appeared before the Committee in May 1999: 


[T]here is no doubt that the key investments made in the last three budgets in support 
of research, students and research facilities will go a long way to shoring up Canada’s 


national infrastructure for innovation. They are encouraging signs that our country is 
again willing to pay attention to the fundamental elements of a successful knowledge 
society that we outlined in our 1997 brief: people, research, and education. 


They pointed out three stress areas in the innovation system: the tendency to 
think of innovation only in terms of the natural sciences; the availability of personnel; and 
weak partnerships between the government, private and academic sectors. As well, the 
level of university funding was still a concern. 


Most countries today are pursuing goals of economic growth and higher living 
standards by focussing on the strength of their national innovation systems and research 
capacities. The modern view of the innovation process has moved away from a linear 
model (beginning with basic research, continuing to applied research and to product 
development) to more circular feedback models. Case histories show that technology 
advances interactively with major breakthroughs taking place after the initial basic 
research has been completed. Researchers also benefit from feedback from those who 
would commercialize the product. 


Basic research is experimental or theoretical work undertaken to add to 
fundamental knowledge. Basic research is often the foundation for future basic or applied 
research which then creates new knowledge to develop better products and processes. 
Governments have tended to see basic research as a public good, because the eventual 
exploitation of the benefits of basic research may be made by different researchers with 
more market-orientated skills often much later in time. Being an idea, more than one 
person can work with it at one time without reducing the other investigator’s capacity to 
extend the research. As an individual or a firm cannot easily appropriate all the long-term 
benefits from the initial basic research project, this fear that the private marketplace would 
tend to underinvest in basic research has led governments to fund basic research to 
maximize the benefits to society at large. However, closer to the marketing of the eventual 
product, intellectual property rights can be assigned to inventors through the patent 
system to allow sufficient market exclusivity to recoup research and development costs. 


This Committee recently studied Bill C-54, Personal Information Protection and 
Electronic Documents Act, which aims to establish a legal framework to support 
e-commerce and encryption. This technique to make electronic transactions secure is 
based on a body of abstract research in number theory undertaken by mathematicians 
who had no idea that their work would lead in such useful directions. 


The original direction of basic research comes from investigator curiosity. 
Research funders have to be convinced that the inquiry has merit and journal editors have 
to be convinced that the results have sufficient merit to be disseminated. The two 
principles of peer review and timely publication have served the scientific community well 
by ensuring research quality. The shortcomings of any research (e.g. cold fusion) are 
soon discovered as independent researchers attempt to replicate and extend results. 


Universities educate and train. Up-to-date technologies and techniques are 
more effectively transferred in the skills and knowledge graduates carry to the workplace 


than by reading published results. Exposure to research is an important part of training for 


postgraduate students. Industry benefits from university R&D by hiri 
been trained at the frontiers of knowledge. u VAIO SIREN 


_ University research is funded by grants from the federal and provincial granting 
councils, and by the universities themselves. Faculty are hired to both teach and conduct 
research. Therefore, some of the costs of research come out of general salaries. University 
facilities are often used for research purposes without compensation. In this way, the 


federal and provincial governments indirectly fund research through their contributions to 
the core university budgets. 


Relative to other countries, the level of R&D expenditure is low in Canada. 
Research and Development as a share of national income is second to last in the G-7, but 
Canada has the highest ratio of university R&D to total R&D. In addition, Canadian industry 
sponsors a larger share of university research in Canada than foreign industry does 
abroad. Although the strength of the industry-university linkage bodes well for increasing 
commercialization, the narrow focus of industry on projects that are close to marketability 
raises concerns of an unbalanced relationship between basic and applied research, as 
well as increasing the amount of research that is patented and therefore not in the public 
domain. 
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WHAT THE WITNESSES SAID 


BASIC RESEARCH IN CANADA 


Many people have studied the connection between basic research, innovation 
and the creation of wealth. The Science Policy Research Unit at the University of Sussex in 
Britain concluded that there are six major impacts of basic research on the innovation 
capacity of a country. One witness, while presenting those British research findings, also 
made comments of his own. 


The first is increasing the stock of useful knowledge. Thatis also our ability to access all 
the knowledge that we don’t produce. We produce about three to four percent of the 
knowledge in the world. We must have access to the other 96% or 97%. Our key to that 
access is to produce our own. Secondly, the training of skilled graduates. That 
perhaps is the only return on the investment in basic research which is available and 
immediately visible in the short-term. When people graduate, you know they’ve 
graduated. This is a short-term visible return on the investment and these people then 
enhance the capacity of the highly skilled work force. Another one is creating new 
scientific instrumentation. This is happening all the time in our lives. Forming networks 
and social interaction, a very important result and let me just underline that research 
was an international activity long before people started talking about a global 
economy. Increasing the capacity for scientific and technological problem solving, a 
very important capability bearing on the competence of society. And creating new 
firms. This is the sixth impact. Thomas Brzustowski, NSERC 


The Committee was told that research can contribute to increased productivity 
and is essential to innovation. Genomics, for example, can identify crops that grow faster 
or that are more resistant to pesticides, as well as breeds of fish or trees that survive better 
or live more easily in certain climates. 


Investment in health research, including biotechnology, offers a double-bang for the 
buck. Firstly, we get the increased productivity in health industries; and secondly and 
most importantly, we decrease productivity losses, resulting from the fact that 
Canadian workers will be healthier. They’ll be healthier through health research, 
because that reduces the economic burden of illness. Barry McLennan, Coalition for 
Biomedical and Health Research (CBHR) 


There is little doubt as to the value of publicly funded research. A study conducted on 
behalf of the National Science Foundation in the United States reveals that 73% of the 
papers cited in United States patents were the result of basic science that was heavily 
funded by public agencies. The study concludes that publicly supported science is the 
driving force behind innovation and high technology industries. It further concludes 
that industrial dependence on public sciences is growing rapidly as innovation 
becomes increasingly driven by advances in scientific understanding. 


In Canada we rely more than the United States on university research to meet our 
knowledge needs. Thus, investment in public science is even more likely to pay off for 
Canada: Robert Giroux, Association of Universities and Colleges of Canada 


The notion of investing in research is considered to be an important shift in the 
way research is viewed in our society. One witness spoke favourably about a proposed 
piece of American legislation. 


Itis a bill to invest—and | underline the word invest—in the future of the United States by 
doubling the amount authorized for basic scientific, medical, and pre-competitive 
engineering research. The words are key. Thomas Brzustowski, NSERC 


UNIVERSITY FUNDING 


The Association of Universities and Colleges of Canada quoted a study that 
university research is responsible for the production of an estimated $76 billion worth of 
goods and services, over 10% of Canadian GDP as well as for sustaining more than 1 
million jobs in Canada. The return on the investment in research, it was argued, is very 
large—in fact, far greater than the returns on investment in standard capital goods or civic 
infrastructure. This witness felt that unfortunately, the Canadian track record is not as good 
as the American commitment to funding public science. 


A couple of years ago, the Canadian Institute for Advanced Research did a study 
that tried to project what increasing spending on research and development by 1% of GDP 
would do over time. In 1997, witnesses mentioned that R&D spending levels in recent 
years were at about 1.5% to 1.7% of GDP If Canada was to increase spending on R&D by 
1% of GDP over a period of five to ten years, its R&D effort would be equivalent to the better 
G-7 countries. The witnesses said that this would result in a large increase in our future 
standard of living. 


| think that kind of result is what is stimulating, because this was based on data and 
approaches that are happening in other countries, because Canada was compared 
with other countries in that study. It results in the kinds of things.... For example, | heard 
yesterday that a bipartisan bill is being seriously considered in the United States 
Congress by both a Democratic senator and a Republican senator to double the public 
investment in research in the United States in ten years. It’s exactly that kind of thing 
that is important. Robert Giroux, Association of Universities and Colleges of 
Canada 


__ The biotechnology sector is one of the many key areas of research where the 
Committee heard that university research must be strengthened. 


Biotechnology is truly a science-based activity. As Dr. McLennan said, health care 
accounts for 87% of the R&D investment by industry. DNA-based technologies 


represent by far the most important technologies, especially in many of the products 
that are currently being developed. Within this category, the development of 
bio-sensors, the use of gene therapy, and bio-informatics and genomics are the areas 
that are seen as coming up very quickly, again from an industry perspective. 


So what are some of the implications of our report? Canadian research in the life 
sciences over the last few decades—and it does take a long time for this work to come 
to the point where it can be applied—has provided the basis for much of the Canadian 
biotechnology activity. Canadian researchers are also recognized throughout the 
world as being among the best around. All you have to do is look at how quickly our 
post-doctoral people are soaked up in other jurisdictions. 


The research base in universities must be strengthened further. Universities provide a 
major role, not only in R&D alliances, butin providing specific expertise that companies 
cannot maintain in-house. Support for the research base in our view is best provided 
through existing agencies: the research granting councils, the Canada Foundation for 
Innovation, and the planned Canadian Institutes for Health Research. Paul Hough, 
BIOTECanada 


The issue of insufficient grants and funding for important research remains a 
problem. 


lf you have an academic, someone who writes grants, in your family, you'll know they 
write grants all the time to get money. 


We do have ambitious goals. The goals of a Canadian scientist are as ambitious as the 
goals of a United States scientist, but when you’re applying for money, you tend to, 
knowing that the funds are less, try to undercut what the actual cost of the product is. 
You get the grant back and it’s been cut a further 30% to try to get as many grants as 
possible. So the actual amount of money coming from a grant, if you’re successful—if 
you're in the top 20% of grants that actually get funded—is still a 30% or 20% cut from 
what you asked for. 


A lot of young investigators struggle to get their first grant. For the first two or three 
years, they’re supported by the university and get fed up because of this difficulty. It’s 
the difficulty in actually getting started that... It’s just greener on the other side, so they 
make the decision to go to the United States Thomas Hudson, Genome Canada Task 
Force 


The Committee heard that the number of students in the natural sciences and 
engineering is increasing and the need for support for funding in research in this area is 
increasing correspondingly. This trend is in marked contrast with some of our major 
competitors. 


In 1986-87 the total number of students in the natural sciences and engineering, that is 
in engineering, mathematics and science, in Canadian universities was 93,000, about 


23.8% of the total university enrolment. In 1996-97 that number is 110,000 at 23.6% of 
the university enrolment. 


Our university enrolments are rising, the percentage of students in the natural sciences 
and engineering is keeping steady and the numbers are increasing. They are 
increasing most rapidly in the biological sciences and agriculture, they are keeping 
pretty steady in mathematics and the physical sciences and they are increasing 
modestly in engineering. 


For reasons which we are very proud of and don’t quite understand, our enrolments in 
science. 


| have been told there is a perceptible loss of interest in and support for science and 
technology among students in the United States, France, Germany and England. 
Thomas Brzustowski, NSERC 


Not only is the number of students increasing, but the Committee learned that 
Canada was facing a challenge with the increase in the number of university professors. 


Now we have a new problem, a problem for me but a good thing for the country — the 
increase in the number of professors coming in who are prepared to conduct university 
research. . .But then | look at the Canadian situation and see that the number of 
students in key areas is much better than the situation elsewhere. Thomas 
Brzustowski, NSERC 


The Committee learned that the indirect cost of doing research can reach up to 
40% and this situation is causing problems for universities. The CFI noted that the 
increased infrastructure it is helping to finance may deepen the problem of insufficient 
operating grants and non-capital operating costs. 


We have to admit all the same that our problems persist. The indirect costs keep on 
causing difficult problems for universities. The indirect costs are about 40 per cent of 
direct costs, not counting professors’ salaries. There is a big difference between our 
system and the American system, where direct costs are included in the grants, and 
this is still a problem. Thomas Brzustowski, NSERC 


The special nature of university education was also discussed. 


Most of us look at universities as places to prepare people, not only to think and give 
them experience in certain areas but also to adapt to changing circumstances. 
Anybody coming out with a Ph.D. in organic chemistry or in physics or any of the social 
sciences is going to be out of date in about four or five years, if not sooner, from the 
straight technical point of view. So these people have to have the skills, the abilities and 
the aptitude in order to change and move with their particular area of expertise. The 


university is not the same and shouldn’t be looked upon in the same way as a 


community college, for instance. It has its own functions. Paul Hough, Canadian 
Consortium for Research 


Witnesses suggested avenues for government intervention in order to help solve 
the challenges of commercialization. 


To me the major impediments are the ability of the universities—and it is uneven, some 
universities have more resources than others—to be able to have the necessary 
capacity to identify, as | said previously, to identify the potential for a research product, 
and secondly being able to move that product to the marketplace. That’s one major 
impediment, and it requires resources. It requires the right kind of people. It requires a 
good knowledge of the market potential. The second major impediment is the ability 
of the firms themselves, the private sector firms, to be able to receive that research and 
commercialize it themselves. That's why so many spin-off companies are in fact taking 
place, because that’s the only solution of doing it. There is not a receptor out there 
that’s able to do it. That’s another major impediment. The question of resources in our 
view is that the base budgets of our institutions have got to be stronger so they can put 
more attention and more resources toward that end. Robert Giroux, Association of 
Universities and Colleges of Canada 


Some witnesses were keen to point out that the social sciences could also 
produce research with a commercial component. 


| think another impediment is that we often think of this process only in terms of the 
natural sciences. We don’tthink of itin terms ofthe social sciences. I’d just give you two 
very brief examples. One is at the Canadian Psychological Association’s most recent 
conference we had a panel on neurological testing of all athletes — the NFL’s—you 
may be aware of that. That’s a partnership with industry that moves neuroscience 
through neuropsychology into the marketplace. It’s very important. Another was 
there’s a small company in southern Ontario now that does all of the training for two 
American states in terms of their prison staff, with tremendous downstream positives. 
Andit’s those kinds of social science-industry partnerships that can be very effective as 
well. John Service, Canadian Consortium for Research 


The Committee heard that the social sciences and humanities are hampered in 
their attempts to create partnerships with industry by the current restrictions on the R&D 


tax credit. 


| think increasingly the social sciences and the humanities also, maybe to a lesser 
extent, are increasingly looking at all kinds of partnerships for the humanities and 
social sciences. But with industry, social science is increasingly interested in doing this 
type of research. And one thing nothing has hindered over the years is the fact that 
there is no R&D credit for social sciences in the matters of research. | mean its 
specifically excluded. | think this is a role that was developed in another era. Things 
have changed. Things are changing increasingly. So it’s maybe something that this 
committee would want to look at eventually, but the issue of accessibility to the R&D tax 
credit to encourage industry to fund and partner with social science researchers. 


Marcel Lauzière, SSHRC 


There is an increasing trend for universities to develop industry liaison offices or 
to find ways and means to commercialize their findings. Witnesses mentioned that 
because knowledge transfer is a major challenge, it is not happening evenly across the 
country. 


It all starts with basic research, and an ability to understand the potential of the basic 
research to eventually be marketed. Butit’s more than understanding the potential. It’s 
being able to do it, being able to know where to go, how to do it. There are a number of 
ways. There are patents. There are companies that are being spun off. There are 
arrangements that can be made with private sector firms. And there again in Canada 
we have a very large number of small and medium-sized enterprises who don't 
necessarily have in their own staffs the capacity to take that invention and develop it 
further. So we have weak in links in the system. Robert Giroux, Association of 
Universities and Colleges of Canada 


Witnesses also identified problems in the capacity of the private sector to absorb 
the research and develop it. The Committee was told that, although Canada is still behind 
the United States, it is likely that Canada could considerably increase its ability to 
commercialize. 


The Committee also heard from the Canada Foundation for Innovation and the 
National Research Council that another factor affecting research in Canada is a branch 
plant mentality. 


| think in order to understand it you have to understand the structure of Canadian 
industry. It does have a large number of branch plant operations in which multinational 
enterprises are active in Canada but not investing in R&D here because they do it at 
their home base. That’s one of the problems. Now itis true that industrial investment in 
R&D is increasing. It has been increasing for a number of years. That’s both at the small 
company and the larger company—on the large company scene. | think the key is, 
though, that we’re going to have to grow in Canada. We really want a strong industrial 
base and we want to have companies which invest very heavily in medium and 
long-term research as part of their investment. Arthur Carty, NRC 


INTELLECTUAL CAPITAL AND MOBILITY 


The Committee heard that critical factors necessary for attracting global 
biotechnology investment to Canada are establishing and maintaining a competitive 
regulatory environment, and having a cadre of qualified biomedical scientists available. 
The skill of human resources is crucial to the knowledge industries rather than the 
traditional capital and production costs. Witnesses said Canada must ensure that it is 
veining an adequate number of biomedical scientists in this country and keeping them 

ere. 


To ensure that there is a cadre of qualified scientists in this country, brain drain must be 
turned into brain gain. Barry McLennan, CBHR 


10 


The CFI noted that stemming the brain drain would involve improving 


researchers’ compensation, lowering tax rates and providing them with the tools to fulfil 
their potential. 


lt seems to me there are two conditions for keeping these bright talented people in the 
country or bringing them back to the country. The first is compensation and tax, and 
that does need to be looked at. The secondis providing them the tools and the capacity 
to deliver their potential. And when | said earlier what I’m hearing from the young 
people is with this particular piece of equipment or with this particular facility or 
whatever, I’m going to be able to do my very best work and | can stay in Canada. David 
Strangway, CFI 


The Committee also heard that Canada can and does sometimes to reverse the 
brain drain. 


The world is a place where people are very mobile these days, and it’s interesting that 
we are starting to see examples of good people being recruited into Canadian industry 
and into Canadian universities from other places in the world, even at senior levels and 
even from the United States, if one provides the conditions for them. For university 
researchers and university professors, the conditions are determined not so much by 
salary, not so much by marginal tax rates, but the opportunity to work with good 
people, in a good lab, and get the work done for which they will become famous or well 
known. .... 


| just came from a meeting of the Canadian Institute for Advanced Research in which a 
number of our country’s best researchers, the very best, presented research results. A 
number of them were immigrants from the United States. The flow is not just in one 
direction. Thomas Brzustowski, NSERC 


Other elements that affect mobility are both the funding opportunities available to 
a person interested in pursuing research to complete a Master’s or a PhD and the ability to 
study with top flight researchers. Regrettably the downturn in university funding also 
reduced the level of scholarship funding. 


[The] SSHRC is able to finance maybe 5% or 7% of the demands for scholarship 
because it’s budgets are narrow. . . . [I]t’s a question of more funding and ability to do 
more because | think it’s by doing more that you will increase the possibilities of 
innovation. Robert Giroux, Association of Universities and Colleges of Canada. 


THE LIFE SCIENCES AND BIOTECHNOLOGY 


Biotechnology is a strategic industry pervasive in multi-faceted components of 
the Canadian economy (medical, agriculture, food, forestry, and environment) generating 
a 20% per annum increase in sales and exports of biotechnology related products. The 
witnesses explained the importance of setting the stage for Canada to continue as a world 


leader in biotechnology. 
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Biotechnology is rapidly emerging as one of the most important technologies of this 
century and is expected to have a major impact on our daily lives for the next several 
decades. Canada has the potential to become a world leader in this biotechnology 
revolution. 


Biotechnology is what is referred to as a strategic technology. It cuts across many 
sectors of industry, including health care and agriculture. It’s interesting to note that in 
absolute numbers, Canada ranks second only to the United States in the number of 
companies using biotechnology. 


The recent BIOTECanada report—and l’m sure Dr. Hough will elaborate on that 
report—confirms that the health sector dominates activity in all aspects of 
biotechnology, comprising 46% of the companies, 87% of the R&D investment, and 
over two-thirds of the employment in that sector. Barry McLennan, Coalition for 
Biomedical and Health Research 


BIOTECanada is a technology use group, composed of firms and groups that 
rely on or produce biotechnology. Its objective is to provide a unified voice that fosters an 
environment responsive to the needs of the biotech industry and research community. A 
recent report partly sponsored by BIOTECanada showed that Canadian research in the life 
sciences over the last few decades has provided the basis for much of the Canadian 
biotechnology activity. From this study it appears that Canadian researchers are 
recognized throughout the world as being among the best. In addition, the report finds 
that the research base in universities must be further strengthened. Universities play a 
major role, not only in R&D alliances, but in providing specific expertise that companies 
cannot maintain in-house. The best way to support the research base is by increasing 
support for the existing agencies: the granting councils, the Canada Foundation for 
Innovation, and the planned Canadian Institutes for Health Research. The regulatory 
system in Canada has a strong impact on the biotech sector. It is extremely important that 
the regulatory agencies have a strong and up-to-date science base so that they may 
regulate effectively and efficiently. 


The biotechnology sector informed the Committee of some issues facing many 
areas of scientific research, notably the brain drain and a good regulatory environment. 


The first issue is global R&D investment. Foreign direct investment has always and will 
continue to play an important role in Canada’s economic development. In 1996 the 
Conference Board of Canada report indicated that Canada’s ranking in world FDI 
inflow to this country fell from third to eighth during the period 1988 to 1994. 


Two critical factors are involved in attracting global biotechnology investment to 
Canada: number one, establishing and maintaining a competitive regulatory 
environment; and number two, having a cadre of qualified biomedical scientists 
available to do research in Canada. There’s a change here. What is important in this 
sector is the availability and skill of human resources, rather than the traditional capital 
and production costs. This is a whole new environment. 
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To create a favourable environment for biotechnology in Canada, CBHR recommends: 
number one, that a separate agency outside the Health Protection Branch be 
established to undertake approval reviews for biotechnology products; and number 
two, that the Patent Act be revisited with respect to harmonization with the intellectual 
property laws of our international competitors and the introduction of patent term 
restoration mechanisms similar to what’s employed by our competition in the 
European Union, the United States, and Japan. 


To ensure that there's a cadre of qualified scientists in this country, we must turn brain 
drain into brain gain. | Submit that the establishment of CIHR, as announced by the 
government in February, will help us accomplish this goal. 


Tome it's absolutely sobering to realize that the churning cost of the brain drain in this 
country is estimated to be $560 million a year. If we could reverse the brain drain in this 


country, that one item alone would pay for CIHR in its entirety per year. It’s absolutely 
amazing. 


I’m confident that the establishment of CIHR will help reverse the brain drain. But we 
must do more than that. We must make sure we’re training an adequate number of 
biomedical scientists in this country and keeping them in Canada. Barry McLennan, 
Coalition for Biomedical and Health Research 


The Committee had also heard the call for enhancing regulations in 
biotechnology from the National Biotechnology Advisory Committee on May 5, 1998. The 
Industry Committee sent a letter with its preliminary conclusions to the Minister of Industry. 
In this letter, the Committee noted that Canadians place a high priority on ensuring that 
health and safety standards are maintained in any streamlining of the regulatory system. 
The Committee also indicated in the letter that “many Canadians will want to keep opena 
debate on the impact of regulatory changes proposed by the National Biotechnology 
Advisory Committee. . ..[T]he Committee believes that the government should go further 
than the NBAC proposal to include health, safety and regulatory issues in a new Advisory 
Council mandate.” 


A further serious impediment to the development of biotechnology related 
products in Canada is the inability to develop a product from the bench to the market 


place. 


There are lots of examples where people in Canada will develop research, take it to the 
point of commercialization, move it to the U.S. operations, and have it commercialized 
from that base, instead of the Canadian base. We lose, and we lose again and again. 
There’s a reason we keep losing, and if we don’t address it, you won't build the 
industry. So now that you sort of get a grasp that this whole industry is built on 
partnering, the key in the long term is to build as many companies that have that ability 
to take products as far into the development cycle as possible. 


What we hope in the future then is that we can take those companies that are the 
success stories and they don’t need a partner for their second or third products. 
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Their second or third products can be built on their base, on their international 
marketing capabilities, on their ability to develop true world-class competitiveness, in 
which case we don’t share the opportunity; in fact we own the opportunity. | know that 
in my organization we talk about sharing our first product. We talk about owning the 
balance of them. 


So we have to think of our intellectual property in this country as a resource, the same 
way we did with forests, the same way we do with mining. The only difference is that 
instead of shipping out lumber, we have to ship out furniture. In our case, we have to 
ship out a finished product, or as close to a finished product as possible, if we're 
actually going to generate any real return to our country. Richard Glickman, National 
Biotechnology Advisory Committee 


Central to this issue is the current tax structure in Canada that does not provide 
sufficient incentives for companies employing long-term product development strategies. 
Specifically, NBAC recommended a reduction in capital gains taxes and improved tax 
credits for R&D. 


Biotechnology is the enabling technology of the last part of the century and 
genomics is the new vehicle for biotechnology. The Committee was told that Canada is 
extraordinarily well positioned to take advantage of the genomics revolution. 


As a matter of fact, we are very near to the front seat right now. . . . Fortune has put us 
there. Good management and good planning and some resources will keep us there. | 
hope that in the fullness of time and in the wisdom of groups such as this, we may in fact 
receive the kind of backing that is appropriate. Jim Friesen, Banting and Best 
Department of Medical Research 


Genomics is not just part of the health sector or the agriculture sector. It crosses 
different fields. It was suggested that Canada is not creating an environment which will 
sustain large cross-boundary initiatives. Fragmented funding has made it difficult to 
establish a series of genome centres that could perform operations such as sequencing, 
geno-typing and proteinomics which have a very high overhead cost. These technologies 
are not economic for small companies to perform in-house. 


If everyone is for genomics, why isn’t it happening? We think one of the barriers is the 
fragmentation of funding sources. If investigators at universities want to start doing 
genome research, they have to apply at one place for infrastructure, one place for 
personnel, one place for the scientists’ salaries, and another place for the programs. 
That is a hindrance to getting big initiatives off the ground. . . Also, genomics doesn't 
belong just to the health sector or just to the agriculture sector. It crosses different 
fields. The way science funding happens in Canada, we fund just engineering or just 
biology or just medicine. We are not creating an environment to make big initiatives 
that cross boundaries. Thomas Hudson, Genome Canada Task Force 


The Committee heard that additional support for genome research, which has 
enormous potential applications, had already been requested. 
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Through the memorandum to cabinet. . . we asked in the last budget for $500 million 
over five years... Butwe’re looking at perhaps between five and 15 genome centres in 
Canada, which could each need $10 million in infrastructure and $5 million a year to 
Continue. . .| would hope that, as the Industry Committee, you would recognize thatit’s 
important to create a genomics industry in Canada and that there’s a tremendous 
growth potential. | would also hope that that awareness could be translated to 


government levels when talking about money. Thomas Hudson, Genome Canada 
Task Force 


___ Witnesses suggested it would be beneficial to bring multinationals to Canada, 
specifying that some multinationals such as Novartis and Monsanto might be more 
attracted to come to Canada and to invest in genomic plant R&D if they have access to the 
genome centres to perform the expensive technical DNA sequencing operations. It was 
also mentioned to the Committee that there are very small core genomics companies, 
such as Algene. About a dozen have started in Canada or maybe more, and they also 
need access to genome technology centres. 


_ The Committee was told that venture capital firms, such as GeneChem, 
BioCapital, CMDF and MDS, have up to $100 million to invest in genomic companies, but 
that most of this money is drifting to the US. According to witnesses, Canada has not 
created the right environment to attract investment. 


REBUILDING CANADA’S RESEARCH INFRASTRUCTURE 


The Committee received an update on the progress of the Canadian Foundation 
for Innovation (CFI). The CFI was created in 1997. The mandate of the CFI is to increase the 
capability of Canadian universities, colleges, hospitals and not-for-profit institutions to 
conduct important world-class scientific research and technology development. This 
mandate will provide young minds with the tools they need to grow and develop and make 
their own contributions to their country and to the world. 


Four strategic mechanisms support the policy of the CFI: 


(1) the institution innovation fund is directed toward strengthening research 
infrastructure; 


(2) regional-national funding mechanisms designed to encourage institutions 
to join in regional or national consortia and to cooperate in the acquisition 
and development of large infrastructure; 


(3) the opportunities mechanism provides infrastructure to support staff 
necessary for the development of researchers entering their peak years of 


productivity; and 


(4) development of smaller universities to sustaining their vital role as innovation 
leaders in Canadian communities. 


Thus in contrast to the granting agencies (NSERC, MRC, SSHRC) which fund 
people, the CFI mandate is to provide the infrastructure essential to the development of 
research programs and initiatives. 


These investments are directed to the areas of health, engineering, science and 
environment. 


According to the funding formula stipulated in the Act that created us, the CFI injects up 
to 40% of the capital costs of infrastructure projects with the other partners | mentioned 
providing the remaining 60%. There is no question that we are responding to an urgent 
and considerable need. We had earmarked $400 million for the initial competition in 
1999 but when we put out our first call for proposals that went out in 1998, the demand 
far exceeded our projections... . [W]e received some 800 applications totally close to 
$3 billion of which the CFI’s share would have been $1.2 billion in the first year alone. 
... [T]he CFI will have invested $480 million in research infrastructure, and coupled 
with funds from other partners this will result in a much needed infusion of $1.2 billion 
for capital research infrastructure in Canadian universities and research institutions. 
David Strangway, CFI 


The Committee learned that the matching funds were from the private sector as 
well as the public sector. 


Roughly speaking, it looks as though it’s going to turn out to be 40 CFI; roughly 
speaking it'll be 40% from the individual provinces and roughly speaking it'll be 20% 
from the private sector. It’s not quite as simple as I’ve described it and it varies in 
projects. But it’s roughly on a 40:40:20 basis. David Strangway, CFI 


The CFI funding is divided into several categories with the largest being for 
innovation capital research infrastructure in Canadian universities and research 
institutions. The other categories include funds set aside specifically to meet the needs of 
smaller institutions and funds dedicated to helping new research scholars establish their 
Careers. 


Basically what’s happening with the small institutions is we set aside a goal of $40 
million of our share and we said that you could compete for this. We then said, looking 
at the size and the scale of each institution, that there’s an envelope that’s set aside for 
each of the smaller institutions. They then had to submit proposals which would be 
against this known envelope and in some cases, they have submitted enough 
proposals that are good enough that they have all passed and they have in fact, used 
up their allocation. 


New Opportunities was to assist young or new faculty members who are being brought 
into the system in Canada and the idea was that many of these people havea great deal 
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of difficulty in acquiring the facilities they need to do whatever it is that they’re very good 
at, in effect. So we have set aside a fund which was up to $40 million in the first round. 


We have supported 213 projects coast to coast involving 400 new scholars. David 
Strangway, CFI 


_ The Committee also heard that the purpose of the Foundation is to help new 
innovations by funding the necessary facilities. The witness described to the Committee 
the type of submission that would not be approved. 


Well let me give you a generic example of a kind of a project we turn down. There have 
been a lot of requests for buildings. Building needs are very serious on campuses. We 
all know that. They haven't had the funds in the past two or three decades to properly 
refurbish or create facilities. Let me give you a for instance. For instance, suppose we 
have two proposals. One says we need a new building, but the building is really to 
replace an old facility where the roof is leaking and there are problems with it but we’re 
going to keep doing the same things. And suppose there is another building in which 
the people are coming forward, they say we need new space because we have new 
faculty members, we have new positions coming on stream. We’ve got a whole say of 
bringing people together to do things differently, and by the way, to do this, we need a 
new building. David Strangway, CFI 


CRISIS IN ARCTIC RESEARCH 


The Committee was informed of the crisis situation for research in the Arctic and 
of the importance of considering fundamental Arctic research as essential for renewable 
resource management in the northern communities. 


The university community in Canada considers that there is a crisis in Arctic research. 
Peter Johnson, Canadian Polar Commission 


Concerns related to the support of renewable resource management were 
exacerbated with the recent findings reported by the Auditor General in May 1999. The 
Auditor General warned of the overwhelming need for scientists in government and 
indicated that we are losing both young and experienced scientists. 


With respect to northern science, universities are needed to train those northern 
scientists, and yet we re seeing a major decline in the ability of the universities to deliver 
those scientists. 


One of the major problems is that there is a large cohort of Arctic scientists who are 
getting close to retirement. Within the next five to ten years we will be seeing a massive 
retirement of northern scientists in the universities, and universities are not making the 
commitment to replace in northern science fields. . .. 


And a message that came through quite clearly in the last few weeks, during a 
consultation process | held, is that fundamental Arctic research is absolutely essential 
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to support renewable resource management by our northern communities. Peter 
Johnson, Canadian Polar Commission 


In addition Arctic research was seen as necessary to maintain our leadership in 
some areas of cold regions technology, and to ensure sustainability during the 
development of arctic resources. Witnesses argued that if Arctic research was an 
appropriate part of the Northern education system it would increase employment and 
entrepreneurship opportunities. The Committee was reminded that the only university in 
this country that has a mandate for northern studies in its charter is the University of 
Northern British Columbia, although about four or five other universities have fairly strong 
northern programs. 


Another element raised relates to the importance of contributing to major world 
research projects. Other circum-Arctic countries and other countries with an interest in the 
Arctic, are making major investments in Arctic science. The United States is making major 
investments in logistics and science funds. Norway, for example, is heavily investing in its 
new Polar Environment Centre. And, with the exception of Russia, it is possible to find 
examples of strong Arctic research in every other circum-Arctic country and in many of the 
other European nations. 


Atthe present time we are falling way behind other circum-Arctic nations in this respect. 
Peter Johnson, Canadian Polar Commission 


To improve Arctic research, witnesses suggested: a commitment by government 
to Arctic science similar to that existing in the United States Arctic Research and Policy Act; 
to continue to upgrade Canada’s support for the Polar Continental Shelf logistics 
organization; and to develop infrastructure and training opportunities in the North. The 
Committee did however hear that the situation for Arctic research was being examined and 
hopefully the funding situation will be rectified. 


At the moment there is nothing in the granting councils that specifies northern 
ecosystems or anything of that sort. But the fact that we have this NSERC-SSHRC task 
force is a very positive sign. 


We also need effective coordination of government research and monitoring. I’m glad 
to say the Northern Science and Technology Committee, the ADMs’ committee, is 
becoming more and more active in this respect and is another positive sign. Peter 
Johnson, Canadian Polar Commission 


CHALLENGES FOR SCIENTIFIC POLICY IN OTHER COUNTRIES 


There are key policy issues for basic research. One American expert explained 
that collaboration between government and industry, for example on 
government-supported research in universities, had, by and large, been a tremendous 


18 


benefit for both sides. However, he indicated that in key areas of software and in 


biotechnology, Americans are bein l | i i 

g faced with major questions about an increasingly 

serch ad Property system that fences off from the public domain key results 

= vi Ought of as being basic science. In the past these results would be made 
versally available to maximize the chances of wide and sucessful application. 


AS with the question of the ability to support research universities, the question of the 
limits of intellectual property, particularly with public funds, is going to be a major 
challenge for the United States. Claude Barfield, American Enterprise Institute 


:; Another issue that is also related to research and training is the balance between 
basic research and the so-called applied research and demonstration. The Committee 
was informed that the United States is heading for a tremendous imbalance in basic 
research. Part of it is legitimate in the sense that this is one of the most exciting times in 
contemporary history and in contemporary science for biomedical research and 
biotechnology, with the breakthroughs in genetics. However, part of it is illegitimate 


ie the Americans also spend a lot of money at NIH influenced by very powerful 
obbies. 


If you look back at the history of science an the history of innovation, you will see one 
area cannot get too far out ahead of the other without creating problems. So down the 
road, the fact that we are not putting as much money into, let’s say, physics, chemistry, 
geology, astronomy, or some other seemingly wholly out-of-the-way science 
discipline, will come back to haunt us. It’s one of the problems the United States has 
not really faced up to yet, and must. Claude Barfield, American Enterprises 
Institutes 


Another American expert identified policy issues concerning public sector 
support for basic research. in particular he recognized that pressures from lobby groups 
have an impact on politicians and decision-makers. As well, he explained that public 
support for policy elements is an important factor for decision-making in a democracy. 


The obvious issue is how much one should spend in the area of basic research. . . The 
second issue is the quality assurance—in this country , as in many others, we rely 
primarily on peer review to do that, although we have not worked out all the bugs in that. 
(Third is the) issue of how to coordinate related areas of basic research across 
agencies, which are often very turf-conscious—some recent organizational 
innovations in this country have tried to address that, with some degree of success. 
(Fourth is the) issue of how well articulated , in a national sense, the federally funded 
basic research is with other kinds of R&D or innovation activities. (Finally is the) issue of 
public support—in a democracy—ls basic research supported by the public? In the 
United States that tends to be true. Stephen Nelson, American Association for the 


Advancement of Science 


itai i ting new sources of 
Britain has a variety of detailed mechanisms for crea 
partnership funding, with matching funds from industry and from government. 
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In the recent interim budget, the Chancellor has created, at the level of about £50 
million, a new university challenge fund, which is particularly targeted for venture 
capital of relatively small amounts. It’s a £50 million fund—a partnership between 
government, industry, and the university sector—for venture capital proposals worth 
less than £1 million. Due diligence and care responsibility of funds in the city mean that 
in Britain we have difficulty with venture capital projects of less than about £1 million, 
and this new project is, again, a deliberate design to try to cater for starting up on a 
small scale adventurous things. Robert May, Chief Scientific Adviser for the UK 
government 


Countries such as Germany, Japan, Australia and the UK have established 
foresight exercises to think systematically about important developments that may lie in 
the future. 


Britain has a foresight exercise that is defined very broadly, going right across all of 
health, and life sciences, through aerospace and defence, through to food and drink, 
retailing, transport, finance. Robert May, Chief Scientific Adviser for the UK 
government 


The UK Chief Scientific Adviser explained that his role is to look at all government 
spending on R&D in science, medicine, and engineering; to ensure the strength and 
innovation of the British scientific process; and to translate new knowledge and trained 
people into business and industrial strength. 


This position is designed to bridge the gap between people from academia, 
government, business and industry, thereby facilitating partnerships and the funding of 
basic and practical research. As explained the necessity for this position is even more 
pressing given the financial constraints currently facing government funded research in 
Great Britain. This position is viewed as the catalyst to ensure that alternative sources of 
funding are available to sustain the innovation process in Great Britain. 


As well the role of chief scientist is to offer advice in the development of 
government policy, and to proceed in a proactive role in coordinating the multiple 
branches of the British Scientific Arm. 


Great Britain has a new set of guidelines to be used as protocols for science 
advice in policy-making, and there are committees of chief scientists or their equivalents in 
all government departments, which meet regularly under the chairmanship of the UK chief 
scientific advisor to coordinate across departments. 


S&T PROGRAMS AND BASIC RESEARCH IN CANADA 


There were several government initiatives discussed. The Committee was told of 
the 1999 Budget measures to establish the Canadian Institutes for Health Research 
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(CIHR). It is to help ensure that there is ac fi ientists | 

. ; adre of qualified scientists in Canada. The 
Canadian Institutes for Health Research is an initiative to launch a virtual network of 
research centres. Some felt that Canada must do more. 


The last two federal budgets have started Canada happily on the road to recovery, on 
the road to restoring an internationally competitive level of funding for biomedical, 


aire and health research. This funding must be sustained. Barry McLennan, 


Technology Partnerships Canada (TPC) was partly designed to support enabling 
technologies, and many see biotechnology as a major area of new enabling technologies. 
In the last three years, TPC has supported 70 projects of which only two are in the 
biotechnology sector. The last budget announced enhanced funding for TPC. 


_ The National Research Council (NRC) was described as the government’s most 
dynamic and diverse public instrument for innovation in Canada. It was also suggested to 
the Committee that the NRC has a role to play in closing the innovation gap that separates 
new knowledge from application. 


Quite simply, NRC is the government’s most dynamic and diverse public instrument for 
innovation in Canada. Arthur Carty, NRC 


American experts had some comments to make on the centres of excellence in 
the United States. 


We have had an explosion of research universities in the United States, and it continues 
to go up. At some point we are going to have to begin to decide among those 
universities, it seems to me—and this could be highly controversial—as to whether we 
begin to move towards centres of excellence, because | am not sure public support will 
sustain the kind of willy-nilly, growing-like-Topsy support we've had in the past. Claude 
Barfield, American Enterprise Institute 


STRIKING A BALANCE 


The granting councils told the Committee it is important to consider basic 
research policy challenges with a goal of striking a balance in science and research 


activities. 
The funding pyramid base relies on basic research. 


id implistic, but they’re a nice way of 
ramids are what some would call simplistic, nice 
ae what the research effort is. Each pyramid is, in a way, a field of inquiry. Let's 


24 


say it’s health, immigration, or family violence. At the extreme top of the pyramid, where 
there’s a big dot, there’s either a policy, a reorganization of services, or a product. 


The idea of these pyramids is to show that the research enterprise has all kinds of 
aspects to it. At the bottom of the pyramid is what we call curiosity-driven research. It’s 
research coming out of what people in universities—but it could be outside—have as 
key problems to address with specific methodologies, and so on. That kind of work is a 
high-risk investment. It doesn’t always get results, and it’s best done in universities. 


Then the next layer up, the next tier in the pyramid, is what in our jargon we call strategic 
research, or long-term, pre-competitive, applied research. There are all kinds of words 
to indicate this. 


The third layer is quite different. It's more R&D in the limited sense of the words 
“research and development”. What it drives to is more directly focused, policy-relevant 
research. 


Finally, at the top of the pyramid, | present a little triangle, which indicates in fact that 
governments have to develop the receptor capacity in order to get this knowledge to 
be used in policy development. Similarly, human service organizations, need to have 
the receptor capacity in order to capture the various research results. Marc Renaud, 
SSHRC 


The Committee was told that the NRC would need additional resources from the 
next budget round in order to be a key player in community and regional innovation 
right-across the country and to bridge Canada’s critical gap between knowledge and 
application. 


After four years of declining A-base support for R&D at NRC it was gratifying to see a 
turnaround and even a modest reinvestment in our laboratories and infrastructure. 
While we did not get what we asked for and we are very disappointed that none of our 
strategic initiatives were fully funded, we look on the small raise in funding as an initial 
shotin the arm and a promising down payment for the future. We hope that this year’s 
budget provides NRC the necessary resources to be a key player in community and 
regional innovation right-across the country and to bridge that critical gap between 
knowledge and application. Arthur Carty, NRC 


The last budget introduced the CIHR which has an economic mission as part of 
its mandate. The Medical Research Council (MRC) explained that this is a very innovative 
approach to health research. Now the CIHR starts off with that mandate to promote 
economic growth and job creation by encouraging innovation as a fundamental and 
legitimate part of what it does. This sends a signal to researchers, to university 
administrators, to health professionals, and to various stakeholders in the health research 
enterprise, that economic objectives are a legitimate central pursuit of this new initiative, 
not an afterthought. However, the Committee was also told about barriers to 
industry-university partnerships. 
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It may come as a surprise to some of the member 
some who oppose efforts to promote partnershi 
day and age, but there still is an undercurrent of resistance. And | think in starting off 


with this in the Charter, we will go to great lengths reducing that resistance. And this 


Committee, | would think, would be very heloful in keepi 
Bbisciive Maré LePage, MRC. y neip ping us on track at that core 


sof this Committee, but there are still 
ps with industry. It’s surprising in this 


Witnesses provided examples of major discoveries resulting from human 
sciences research that caused profound changes in people’s lives. The Committee heard 
that there could be a higher value placed on work in the social sciences. 


When we look at the work that has been accomplished in human sciences over the last 
few years, we realize that this work has brought about a tremendous number of 
discoveries, but these discoveries nevertheless tend to be forgotten. Take, for 
example, the economic theories of John Maynard Keynes, the impact of the 
existentialists’ philosophy on life and our place in the world, the impact of 
psycho-analysis, the game theory and the various factors that contribute to one’s good 
health. These are all areas where extremely important discoveries have been made, 
bringing about profound changes in our lives. But we tend to forget that these 
discoveries have resulted in changes and that they are based upon research in human 
sciences. .. The SSHRC is an organization that, like the other granting councils, 
finances university research in a wide range of areas. The SSHRC represents 55% of 
university professors of Canada and 55% of the graduate students. We’re sitting 
basically on the gold mine of Canadian universities. Yet we have only 12% of the funds 
going to the granting councils at the federal level. Marc Renaud, Social Sciences and 
Humanities Research Council 


It was suggested to the Committee that allowing social research to be eligible for 
the R&D tax credit could help improve the chances for partnerships to be formed. 


The Committee was told that innovation is not reserved for science and 
technology. To have a society that fosters innovation in its widest sense, it must include the 
social sciences and the humanities. One proposal was to adjust tax breaks to include this 
widest definition of science innovation. 


One thing that the social sciences and humanities have looked for, fora long time, this 
is an issue that has been taken up for at least ten years that | know of, is to allow for tax 
breaks in the cases of research in the social sciences. That’s not allowed. What that 
would allow industry to do is to involve more researchers and research, more complex 
research into their research. . . . So tax breaks are just not for science and technology. 
Tax breaks also should include this widest definition of science innovation. Louise 
Robert, Humanities and Social Sciences Sciences Federation of Canada 


ildi ipsi k of people with the abilities 

effective partnerships Is hampered by the lac . 
to | NE from Hae roots to success in the market. The Committee was told that it 
is encouraging that good programs are already in place in Canada to help manage 


intellectual property. 
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There is a need for training and education... There has to be a way to manage 
intellectual property. We are getting there but we need more of those people. Thomas 
Brzustowski, NSERC 


NATIONAL RESEARCH COUNCIL — BRIDGING THE GAP 


As Canada’s foremost R&D agency, the National Research Council’s (NRC) 
vision is to be a leader in the development of an innovative, knowledge-based economy 
through science and technology. The NRC is involved across the spectrum of R&D from a 
very basic search for knowledge, mainly in the universities, through to development 
research, which is mainly performed by companies. Most of the NRC’s activities could be 
described as medium to long-term strategic research, where it works in partnership with 
others to fill the gap between industry and the university community. The NRC carries out 
relevant research that frequently has a component of basic research. This basic research 
component is important since an understanding of the fundamentals is always necessary. 
Approximately 35% of NRC activities relate to increasing the knowledge base, 55% is inthe 
strategic research area, and 15% to 20% is allocated to pure development. In addition to 
research, the NRC is responsible for the highly successful Industrial Research Assistance 
Program (IRAP) and the Canadian Technology Network (CTN). 


The Committee learned that budget reductions over the past five years have had 
a major impact on the NRC’s ability to fulfill some of its main activities. It is currently 
operating with approximately $80 million less per year for R&D than in 1994. Although its 
ability to generate revenue has helped, the NRC confirmed that it had reached its limit 
without compromising the research base. 


Here’s the situation with regard to our budget; if you add up everything it comes to 
about $456 million of which we generate now about $78 million. So we’ve helped 
ourselves enormously in getting over the difficulties caused by decreasing budgets by 
raising our revenue but there are limits as | said to how much we can do there. Now with 
R&D this number here is significantly down, it’s down by at least $80 million over what it 
was in 1994-95, our budget was not restored and that’s at about $317 million this year. 
Arthur Carty, NRC 


Although partnership research can be very productive, it is rarely in the form of 
basic research and over time the basic research component could be compromised. To 
allow basic research to reach a sustainable level, the NRC requires at a minimum an 
additional $75 million added to its base funding. 


An increase of this magnitude in the NRC’s base funding would help a great deal 
but the new key technologies of the future must also be developed in Canada. The NRC in 
its evolved role, which went from mainly basic research to providing strategic research that 
neither universities or industry will fund, is an ideal institution to provide the foundation for 
new technologies. 


You're right in making the observation that the NRC has changed, and changed quite 
dramatically, and it’s changed because there was a national need to change. 
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There was a time in the 1950s, 1960s and 


; : earl i 
university. The work that was going on at festa laren rial dE 


NRC was at least in the science area was 
basic research. The reason for that was that there was a need at time to build up the 


University’s capacity to produce high qualit 
I y people, and to evolve graduate programs 
of their own, and research Programs of their own. NRC very much did thatin the 960s, 


Now at this point in time the situation has changed. NRC sees itself very much at the 
middle of the R&D spectrum. We contribute basic research in focused areas which are 
of importance to Canada. We also translate that knowledge into real world applications 
through work and partnership with others, through strategic research, and through 
technology transfer. So it has changed, and it’s changed dramatically. We are very 
much more linked | think these days both to industry, to universities, and to other 
government laboratories than we ever were in the past. So it’s a critical time for 
Canada. We're investing in what | would call principally in that area where there is an 
Innovation gap. We provide the glue that helps bridge pure research to 


eens products by strategic R&D and by technology transfer. Arthur Carty, 


The government has increased funding to support basic research at universities 
as well as for the commercialization of research. The NRC’s key role of bridging the gap is 
essential to the long-term sustainability of the entire innovation process in Canada. The 
NRC mentioned several very worthwhile initiatives. 


Now, last year we took alook ahead at NRC and this came up from the grassroots and 
has been refined into five what we call major strategic initiatives, opportunities which 
Canada, we believe, must be in the next century. These are things that we can’t ignore. 
Now, | have them listed here. Genome science is one of the activities. ..We have a 
national fuel cell initiative, which we believe provides a key opportunity for Canada to 
be at the forefront and in the lead in the world in manufacture of fuel ceils. We believe 
this is important because embedding a company like Ballard in an R&D and an 
infrastructure is critically important to keeping that potential here. Fuel cells are going 
to be big business in the next 10 years and it’s essential that Canada take advantage of 
the current lead it has by embedding the companies in an R&D base and an 
infrastructure base. We believe that the next generation of devices will be 
opto-electronic devices for the telecommunications and information technology 
industry. Opto-electronics is the marriage of optics, that’s light, and micro-electronics. 
It’s the creation of anew kind of device which will maximize the ability of light to transmit 
information more quickly than simply electrons down an electrical wire. So 
opto-electronic devices will be—are certainly in use now but there will be a much 
greater emphasis on that, and we propose an opto-electronics prototyping facility, 
which will give our SMEs much better opportunity In the future to prototype. 


We propose two aerospace initiatives. One an aerospace manufacturing facility in the 
Montreal area, and also an environmental gas turbine facility here in Ottawa to push 
ahead with the aerospace need for information, a scientific knowledge network Arthur 


Carty, NRC 


The Committee was informed that the total for all five initiatives would be $300 
million over a five-year period. 
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The Committee learned that the National Research Council is very active in 
regional and community innovation. It is experimenting with virtual innovation centres in 
Edmonton and Calgary. This important role, which involves helping bridge the critical gap 
between knowledge and application, could be greatly expanded across the country. 


Certainly in NRC the concept of partnership and collaboration is the principle these 
days and that’s not just in collaborative projects with industry. The collaboration 
extends to community and regional innovation where the focus is not on NRC imposing 
something on the community but actually working with the various players in the local 
innovation system to see how we can all come together to maximize the benefit of what 
we’re doing. We can provide a relatively small amount of resources in many cases and 
with the resources that others can provide and the synergy that comes from interacting 
we can put together an innovation initiative which is much more effective than if we 
dumped a large amount of money in there willy-nilly. 


So that realization, | think, is quite important and we’ve made it work in a number of 
communities. | think you all know about Saskatoon and how that’s now a centre for 
agriculture, one of the major centres in the world for agricultural biotechnology. It’s 
come about as a result of a community involvement in that area, the community 
realizing that it can grow its economy through a very specific investment with all of the 
partners involved. 


| think we can do that right across the country. It’s happening in Winnipeg. It’s 
happening in Vancouver. We have innovation initiatives in Montreal of a different kind 
with our institute for biotechnology where that institute has acted as a magnet to draw 
companies around it, again, feeding off the resource that’s there. 


This is anew way of doing business and NRC is very much into it. Arthur Carty, NRC. 
FEDERAL S&T 


During the hearings, the Committee heard that the basic research conducted by 
federal departments was an important contribution to the development of centres of 
innovation and needs to continue. An example is the support provided by Agriculture and 
Agri Food Canada to the development of the bioagriculture innovation cluster in 
Saskatchewan. 


The Committee heard from the Assistant Auditor General about the 1998 audit of 
federal S&T, which was the second follow-up on this subject. The importance of federal 
S&T, oe in absolute terms and in terms of the total Canadian innovation system, was 
stressed. 


The federal government spends almost $5.5 billion a year on science and technology, 
in addition to more than $1 billion in tax incentives to encourage research and 
developmentin the private sector. It accounts and is accountable for about one quarter 
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. “ fae ai et) investment in research and development, and itis difficult to think 
a pie science and technology issues in which the government is not 

ehow involved. The importance of the federal investment, however, comes from 
more than its Size in absolute and relative terms. It also comes from the possibility that 
this large piece of the national innovation system can be managed in a coherent and 
collaborative way. Richard Flageole, Office of the Auditor General 


The audit highlighted a number of problems that the government must address. 


First, we looked at the government's efforts to set up new institutions for governing and 
mechanisms for managing its science and technology investment and were forced to 
conclude that progress could best be described as slow. Some commitments had 
been partially addressed, while others had been nominally completed — for example, 
various elements of the new management system are in place although it is not yet 
clear whether or how they will work together. Other commitments were still being 
worked on — in particular, the results of the government’s review of science and 
technology priorities have not yet been reported to Parliament. Overall, we believed 
that the new system was not yet doing what it was intended to do, that is, ensuring that 
science and technology priorities are clear, that activities are coordinated, and that 
performance is reported on fully. Richard Flageole, Office of the Auditor General 


The main concern was that the implementation of the federal S&T strategy is 
losing momentum and this could adversely affect Canada’s entire innovation system. 


[W]hen we weighed the evidence, we concluded that progress was mixed at best, that 
implementation of the Strategy was quickly losing momentum, and that the system 
was still not doing what it was supposed to do. Without renewed attention, there was a 
growing danger that the Strategy would fail, as had similar efforts in the past. And 
nothing has happened since then that suggests this danger has diminished. 


We believe that the results of our reports to Parliament on federal science and 
technology management are directly relevant to the study that this committee is 
carrying out on sustaining Canada as an innovative society. To the extent that the 
federal government is not as effective a partner in national and regional innovation 
systems as it could be, the country’s innovation performance suffers accordingly. 
Being a good partner in innovation is more than simply bringing money to the table. It 
means knowing how the overall system and the related sub-systems work, and what 
their strengths and weaknesses are, and it means making decisions on where and how 
to act for best effect. If the federal house is not yet in order, then it follows that it is 
probably not doing these things very well. Richard Flageole, Office of the Auditor 


General 


The Committee was informed of some key oversight questions that it could ask of 
the government and agencies. 


Let me therefore suggest that the committee, as it considers the important issue of the 
effectiveness of the national innovation system, seek answers to the following 


questions from the government. 
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First, what is the government's role in helping to build national and regional 
systems of innovation, and where and how will it act for best effect? Second, 
what measures will the government carry out to make sure that it finishes 
implementing its science and technology strategy, including the framework for 
the management of scientific personnel? Third, how will it assure Parliament 
that its new governance and management systems for science and 
technology, once they are working, achieve what they’re supposed to 
achieve? Richard Flageole, Office of the Auditor General 
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TRENDS IN RESEARCH AND DEVELOPMENT 
FUNDING 


———— eG 


The mid 1990s were a period of reduced funding for the granting councils. Figure 
1 shows the total allocations of the three granting councils according to the Main 
Estimates. The 1999 Budget contained new funding for health research of $27.5 million for 
the MRC and $7.5 million each for NSERC and the SSHRC for each of the next three years. 
In addition NSERC and the SSHRC will receive an additional $25 million and $5 million 
respectively for advanced research for each of the next three years. 


Figure 1 
Granting Council Funding, Current $ 
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The depth of the reductions in real terms (1992 dollars) is shown in Figure 2. In 
the fiscal year 1996-97, the main estimates for NSERC and the SSHRC were 84% of the 
corresponding amounts they received in 1992-93. The corresponding figure for the MRC 


was 89%. 


The allocations to the granting councils have followed a timepath very similar to 
overall federal spending on science. The government supports two types of scientific and 
technological (S&T) activities, R&D and related scientific activities (RSA). Most of the 
funding for the social sciences and humanities IS spent on RSA such as data collection, 
information services and operations and policy studies. Statistics Canada accounts for a 
third of these expenditures. About three quarters of federal S&T spending is in the areas of 
natural sciences and engineering and about three quarters of this is for R&D. The federal 
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government performs half of its own R&D intramurally and three quarters of its own RSA. 
Table 1 shows federal S&T and R&D spending in constant dollars, as well as a measure of 


total federal spending, budgetary main estimates. 


Figure 2 
Granting Council Funding in 1992 $ 
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Table 1 
Federal Budgetary Main Estimates and Expenditures on 
R&D and S&T in Constant 1992 Dollars (millions), 1989 to 1998 
Year 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 

Main 153,162 159,791 159,603 160,517 159,179 156,971 156,224 147,265 139,641 135,944 
Estimates 
S&T ($) 5,446 5,710 5,884 5,778 5,880 5,667 5,390 5,332 5,088 5,122 
S&T (%) 3.56 3.57 3.69 3.60 3.69 3.61 3.45 3.62 3.64 3.77 
R&D ($) 3,257 19/8568 108 449 '3.510'' e551! |) SB 50M Me SON ING 125° 65 080 3.105 
R&D (%) 2.12 2.10 2.16 2.19 2.23 228 2.07 2.12 2.14 2.28 


Source: Statistics Canada — Cat. No. 88—204 XIB Federal Scientific Activities, 1998-99. TABLE 1.1 


As Table 1 shows, science and technology and research and development have 
not been cut disproportionately. The figures above do not include the value of the federal 


R&D tax credits, which are currently worth over $1 billion. 


| The United States granting councils experienced a steady growth in funding 
during the 1990s. The National Science Foundation (NSF) funds both natural and social 
sciences. The National Institute of Health (NIH) is the equivalent of the MRC. 
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Figure 3 
NSF and NIH Spending US$ (current) 
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Source : OMB 


During the period shown, NSF funding grew by nearly 5% per year, while NIH 
funding increased at a rate of 8% per year. United States research funding has increased 
steadily. With a bigger stock of research on its shelves, the United States has a greater 
potential to innovate and produce new products and services. The greater stability of the 
United States research environment and the steadier prospects for personal 
advancement are very attractive to bright Canadian students and star researchers. 


Academia is only one of the producers of research and development. 
International comparisons of Canada’s R&D performance show that there is a need for 
improvement. The standard measure of a country’s R&D effort is the summary statistic 
Gross Domestic Expenditures on R&D or GERD, and is all R&D performed in a country’s 
national territory during a given year. The GERD includes R&D performed within a country 
and funded from abroad but excludes payments sent abroad for R&D performed in other 
countries. GERD is often expressed as a ratio of GDP to facilitate international 
comparisons of the levels of effort devoted to R&D. As a pure ratio the difficulties of 
constantly fluctuating exchange rates among international currencies are circumvented. 
This ratio has become a standard statistic, but it is influenced by factors not related to the 
capacity of the business sector to innovate. Countries with larger military spending, for 
example the United States, tend to have high GERD to GDP numbers. 
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Table 2 
Gross Domestic Expenditures on R&D (GERD) as a | 
Percentage of Gross Domestic Product for Selected OECD Countries 


1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 
Canada 1548 AS ASS AS NOR AS ES eee |) 1:57 «9 1.56. PIS 7 tos 
France 283. 227, 268 2:38 241 2410242 2:45.. 12.38%. 2.349202 
Germany 273 2:88: 266 287 285 (201 002260 0242 02:32 0230001228" m2.26 


Italy 13. 119 "1022 24 “180 124 0. 4. 206. O1, LTOS 221.06 
Japan 275 282 2:86 2:98 304 300-2295 288 2641298 002;:63 
Sweden À 2.98 i 2.94 5 2.89 . 3.39 < 3.59 

U.K. 2:34 22200248 (200. LISE INRP, ANS janie i202 08,97 

U.S.A. 291 284. 279 2:76 2:8) 281 W274 (261 ee), 1002.62». 2.64 


Source: OECD and Statistics Canada No. 88—001 —XIB 


At 1.58% of Gross Domestic Product in 1997, Canada’s R&D effort changed little 
from the 1996 figure of 1.57%. This ratio is lower than that of all G—7 countries, except for 
Italy at 1.08%. Analyzing trends in international data must be done with some caution. A 
ratio can change because of movements in both top and bottom lines of the fraction. For 
example, a sudden spurt in national income will cause GERD/GDP to decrease. Long term 
reductions in military spending, as in the United States, will tend to be associated with a 
decline in the GERD/GPD ratio. 


Looking behind the trend in GERD/GDP in Canada shows that the various 
sectors perform differently. R&D spending by industry has been growing the fastest, with 
real annual increases of 6.6% per year. 


This has been accompanied by a strong increase in the share of GERD financed 
by industry from only 38.4 in the early 1960s, to 63.4 percent in 1997. In 1997, R&D 
spending by industry was less than one percent of GDP in Canada compared to 1.96% in 
the United States. Both the university and government spending on R&D has increased at 
a much slower rate than industry and, indeed in real terms has declined in the mid 1990s. 


Statistics Canada estimates the amount of R&D done in the higher education 
sector, defined as universities, colleges of technology and other institutes of 
post—secondary education, including their research institutes, experimental stations and 
clinics. Data is gathered from the Canadian Association of University Business Officers 
(CAUBO) annual survey. In the 1996-97 survey, forty eight institutions undertook R&D. 
Measurement problems arise because university teachers have responsibilities to 
educate, research and serve the community, and one salary covers all three activities. 
Research is not a centrally organized and recorded activity but more of a personal pursuit. 
External grants and funds are usually recorded, but not faculty time. 
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Figure 4 
Higher Education Sector R&D 
By Source of Funds 1979-1996 
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cline in the mid 1990s of direct federal and provincial 


Figure 4 illustrates the de 
that universities have devoted to research. 


research funding and of the general revenues 
Business and non— profit financing, as well as foreign funding, have continued to grow in 


current dollar terms. Figure 5 shows the same data in share terms. There is a decreasing 
availability of public sourced funds and an Increasing reliance on business and non-profit 


institutions to finance university research. 
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Figure 5 
Higher Education Sector R&D 
By Source of Funds, 1979-80 to 1996-97 
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| Provincial Business 


As stated before, business is often characterized as being more interested in late 
stage research that is close to commercialization. Unfortunately there is no data available 
to look at the effects of the shifts in funding sources on the type of research undertaken. 
However there is a decomposition by discipline. 


Figure 6 
R&D in Higher Education by Discipline 
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As measured b 
current dollars of univers 
shows a cross—tabulati 
provincial governments 
funding to the natural 


y Statistics Canada, Figure 6 illustrates the absolute decline in 
ity research in the humanities and social sciences in 1996. Table 3 
on by research field and by source of funding. The federal and 
and the business sector devote more than fifty percent of their 
1 sciences and engineering. However, one half of the higher 
education sector funding goes to social sciences and humanities, and this makes up 
sixty—eight percent of the funding social sciences and humanities receive. When core 
budgets decline, the effects on different fields of research are not uniform. 


Table 3 
Estimates of R&D Expenditures in the Higher Education Sector, 
by Source of Funds and by Major Fields of Science ($ Million), 1996-97 


Social sciences Other natural 


Sources of funds 
Le Health sciences sciences and Total 


engineering 
Federal government 103.6 260.3 461.3 825.2 
FC 65.6 91.4 169 326 
Business enterprise 14.7 12441 202.9 338.7 
Higher education 504.8 265.6 252.9 1023.3 
Private non—profit 54 203.6 61 318.6 
Foreign — 21.9 14.6 36.5 
Total 742.7 963.9 1617 2868.3 


Statistics Canada 88—001 —XIB Vol. 22, No. 7 
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CONCLUSIONS AND RECOMMENDATIONS 
ee centres tuning it 


Much has happened to research funding in Canada in the last three years. The 
Canada Foundation for Innovation (CF) was set up to strengthen the Canadian capability 
for research by funding R&D infrastructure improvements jointly with business and the 
provinces. The Foundation also offers some interesting programs aimed at establishing 
young researchers and setting up laboratories in new areas of study. The granting council 
budgets have been restored to earlier levels. In the last budget, three—year funding 


ji et health and for advanced research were announced , aS well as an increment 
or the : 


These funding increases are welcomed by the research community in Canada. 
The government has reacted to the most pressing of problems, but research is along term 
process that requires people and institutions to make long term commitments, and the 
government has not yet set out a forward—looking framework that would make Canada an 
attractive stable research base for our graduate students and star researchers. The 
Committee therefore recommends: 


Recommendation 1 


That the federal government set out a long—term plan for R&D (basic and 
applied) funding in Canada establishing strong growth targets for research 
spending by the research councils, the universities, and the federal 
departments as well as forecasts of tax expenditures and spending by 
industry. 


Restoring funding for the granting councils to 1994 levels was necessary, but, as 
was shown in Table 3, over one third of research in the higher education sector was 
financed by the sector itself relying mainly on federal and provincial transfers. The picture 
is clear that humanities and social sciences are particularly reliant on these sources of 
support, but it is unclear if all the natural sciences differ in their needs for this type of 
funding, nor is it known how the relative amounts of basic and applied research have been 
altered by changes in the levels of federal and provincial transfers to universities. The 


Committee therefore recommends: 


Recommendation 2 


ral government seek ways, in consultation with the provincial 
Male to Safeguard and strengthen those research activities that are 
Fa through the core university budgets financed by the CHST and 


provincial funds. 
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The Committee heard of the serious problems being faced in Arctic research and 
recommends: 


Recommendation 3 


That NSERC and SSHRC assign Arctic research as one of their priority 
research areas. 


Basic research at the National Research Council is an important part of the 
innovation system in Canada and, unlike the granting councils, it has not had its funding 
returned to 1994 levels. To allow the NRC’s basic research to attain a sustainable level, it 
requires at a minimum an additional $75 million added to its base funding. The Committee 
recommends: 


Recommendation 4 


That the federal government increase the base funding of the National 
Research Council by a minimum of $75 million. 


The National Research Council is also ideally positioned to bridge the gap 
between the basic research undertaken in universities and the development and 
commercialization in industry. Canada must develop new innovative areas of research if it 
is to be in the forefront in the new millennium. The National Research Council has 
suggested five excellent initiatives, whose total cost is $300 million over five years, which 
could help Canada maintain an edge in these highly promising areas. The Committee 
recommends: 


Recommendation 5 


That the federal government fund the National Research Council’s 
proposed major strategic research initiatives to take Canada into the 21st 
century. 


The Committee also learned that the National Research Council is heavily 
involved with regional and community innovation across Canada. This important role, 
which is limited by a lack of resources, involves helping bridge the critical gap between 
knowledge and application. In the past, this has frequently led to the creation of centres of 
excellence to meet local community needs. 


Recommendation 6 


That the federal government provide the NRC with the necessary resources 
to be a key player in regional innovation programs to bridge Canada’s 
critical gap between knowledge and application. 
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As the Committee was preparing this Re i i | 

port, the Advisory Council on Science 
vel os (ACST) reported on the commercialization of university research in Public 
nvesiments in University Research: Reaping the Benefits. It recommends that the 
government invest an amount equal to 5% of its current university research funding for 
Improving the university commercialization function. The Committee supports this 
recommendation, and notes that it is just as important to increase the capacity of the NRC 
In commercializing research in its Industrial Research Assistance Program (IRAP) and 
Canadian Technology Network (CTN) programs which will mesh successfully with the 
increased efforts from the universities. The Committee recommends: 


Recommendation 7 


That the federal government investigate other measures to address the 
issue of commercialization of university research by leveraging private 
sector resources. 


The federal government, through its granting councils, funds the variable costs of 
research projects, and, with the CFI, is helping to fund the research infrastructure, but does 
not support indirect costs, the other major cost element for research. Witnesses pointed 
out that this is an area that is federally funded in the United States. The Committee 
recommends: 


Recommendation 8 


That the federal government urgently consult with the universities and 
research councils about fully reimbursing the indirect costs of federally 
funded research grants, and seek accords with the provinces to maintain 
the provincial share of university research funding if the federal government 
assumes responsibility through the research councils for indirect costs. 


The Committee heard of the importance of basic research that is driven by the 
investigator’s curiosity to make advances to our fundamental knowledge, but which, at 
that time, has no ready commercial application. Later, of course, it may spawn applied 
research, and eventually marketable products and services. The ratio between basic and 
applied research in Canada could be changing because of a reduction in university core 
funding and the pressures towards increased commercialization which might narrow the 
research community focus more towards applied research. But figures are not available. 
Canada is one of the few countries that does not produce a statistical breakdown between 
basic and applied research. In the next decade as new policies are tried, it is imperative 
that the effects can be fully monitored. The Committee recommends: 


Recommendation 9 


That Industry Canada and Statistics Canada estimate a breakdown of 
research into its basic and applied components. 
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The Committee heard rather disparate views about whether there was a skilled 
brain drain. Some witnesses reported a survey in one discipline while others had counter 
anecdotal evidence. Given the importance of knowing the effects of any brain drain, the 
Committee recommends: 


Recommendation 10 


That the federal government analyse transfers out, transfers in and transfers 
within Canada of knowledge-based workers, and the areas of skill 
shortages. 


Another important element of the federal S&T Strategy is the R&D tax regime, 
which is one of the most generous in the world for research in the natural sciences. The 
Committee heard that some of the other OECD countries allow R&D in the health and 
social sciences to receive favourable tax treatment. At this time, the Committee 
recommends: 


Recommendation 11 


That the federal government investigate the widening of the R&D tax credit 
to apply to research in the health and social sciences. 


During the hearings, the Committee was also informed that the general climate 
for innovative industry is important. With an increasing international trend for foreign test 
data to be allowed in domestic regulatory proceedings, the speed of regulatory 
proceedings becomes more of a factor in the decision on where to locate. One witness 
contrasted cost recovery here and in the United States. Health Canada removed a very 
substantial portion of the budget of the Health Protection Branch, including the therapeutic 
products program, and told the Branch to make up those monies from cost recovery. In 
contrast, the FDA in the United States applied cost recovery revenue to bringing in 300 
additional evaluators and reviewers to dramatically improve assessment time. The 
Committee recognizes the importance to health research of a timely and efficient drug 
review process that maintains health and safety standards for Canadians and 
recommends: 


Recommendation 12 


That the federal government use cost recovery monies to improve service in 
regulatory agencies to provide a more attractive working environment for 
innovative companies. 


Recommendation 13 


That the federal government examine ways of reducing the regulatory 
burden and improving efficiency in the Health Protection Branch. 
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The current federal Science and Technology Strategy is based on cabinet 
responsibility. Ministers are individually responsible for iae S&T BOORE RES of their ae 
department and the S&T activities are mandate—driven. Each department with a science 
function has an outside advisory committee. The Secretary of State for Science, Research 
and Development chairs a committee of these outside advisors, with the mandate to look 
at _cross—department science questions. The Assistant Deputy Ministers in the 


Science —based departments meet to discuss cross—department issues of science 
management and coordination. 


The government established an Advisory Council on Science and Technology, 
which is chaired by the Prime Minister and reports to Cabinet. The Minister of Industry 
publishes an Annual Report on the Federal Science and Technology Strategy. 


: As the Committee heard, implementing the strategy is the weak point. Although 
cabinet responsibility is an important doctrine, having two ministers cooperate in areas of 
shared interest is very common in the Canadian system. For example, Industry and DFAIT 
collaborate on trade issues, and HRDC and CIC work together on immigration. The 
Committee believes that science and technology is a key to our economic future and 
deserves to be raised to the status of a shared area ~ shared between each department 
and the Secretary of State for Science, Research and Development who would be given 
stronger responsibilities to ensure the smooth progress of the federal Science and 
Technology Strategy. The Committee recommends: 


Recommendation 14 


That the Secretary of State for Science, Research and Development be given 
the responsibility to coordinate and implement the federal Science and 
Technology Strategy across all departments and report annually to 
Parliament. 


Science, technology and innovation are the key to our future quality of life and 
prosperity and it is crucial to the successful implementation of the many government 
programs that Parliament maintain vigilant oversight. A full-time parliamentary 
committee is needed. The Committee resolves: 


Recommandation 15 


That the House establish a committee to oversee science, technology and 
the innovation system in Canada. 


i ial foreign ownership and a 
is a relatively small country with substantia 
Si Lu sis ns of multinational corporations. This part of our underlying economic 
ue may reduce our innovative capacity which is a concern to the Committee. The 
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ongoing challenge Canada faces is to ensure that the new research environment attracts 
R&D away from the multinational headquarters abroad. The Committee recommends: 


Recommendation 16 


That the federal government review the impact of foreign ownership on 
investment in research and explore ways to encourage research by foreign 
entities in Canada. 


The Committee recognizes the underlying importance to Canada of a strong and 
dynamic research base in the natural, the health and the social sciences and the 
humanities. A vibrant and well—funded basic research community provides the 
cornerstone for the strong innovation system that is needed for the knowledge—based 
economy of the 21st century. 
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LIST OF RECOMMENDATIONS 


0 oaslioauni em meng po isiebebediiedh 


Recommendation 1 


That the federal government set out a long-term plan for R&D (basic and 
applied) funding in Canada establishing strong growth targets for research 
spending by the research councils, the universities, and the federal 


departments as well as forecasts of tax expenditures and spending by 
industry. 


Recommendation 2 


That the federal government seek ways, in consultation with the provincial 
governments, to safeguard and strengthen those research activities that are 
funded through the core university budgets financed by the CHST and 
provincial funds. 


Recommendation 3 


That NSERC and SSHRC assign Arctic research as one of their priority 
research areas. 


Recommendation 4 


That the federal government increase the base funding of the National 
Research Council by a minimum of $75 million. 


Recommendation 5 


the federal government fund the National Research Council's 
Lt major Steatodie research initiatives to take Canada into the 21st 


century. 


Recommendation 6 


That the federal government provide the NRC with the necessary resources 


to be a key player in regional innovation programs to bridge Canada’s 


critical gap between knowledge and application. 
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Recommendation 7 


That the federal government investigate other measures to address the 
issue of commercialization of university research by leveraging private 
sector resources. 


Recommendation 8 


That the federal government urgently consult with the universities and 
research councils about fully reimbursing the indirect costs of federally 
funded research grants, and seek accords with the provinces to maintain 
the provincial share of university research funding if the federal government 
assumes responsibility through the research councils for indirect costs. 


Recommendation 9 


That Industry Canada and Statistics Canada estimate a breakdown of 
research into its basic and applied components. 


Recommendation 10 


That the federal government analyse transfers out, transfers in and transfers 
within Canada of knowledge-based workers, and the areas of skill 
shortages. 


Recommendation 11 


That the federal government investigate the widening of the R&D tax credit 
to apply to research in the health and social sciences. 


Recommendation 12 


That the federal government use cost recovery monies to improve service in 
regulatory agencies to provide a more attractive working environment for 
innovative companies. 


Recommendation 13 


That the federal government examine ways of reducing the regulatory 
burden and improving efficiency in the Health Protection Branch. 
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Recommendation 14 


That the Secretary of State for Science, Research and Development be given 
the responsibility to coordinate and implement the federal Science and 


Technology Strategy across all departments and report annually to 
Parliament. 


Recommandation 15 


That the House establish a committee to oversee science, technology and 
the innovation system in Canada. 


Recommendation 16 


That the federal government review the impact of foreign ownership on 
investment in research and explore ways to encourage research by foreign 
entities in Canada. 
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APPENDIX A 
List of Witnesses 
SE Cade Arthur | Drastic” ig anit gt data ee 


Associations and Individuals Date Meeting 


Medical Research Council of Canada 1997/12/11 AWA 
Friesen, Henry, President 
LePage, Marc, Director 


National Research Council of Canada 
Carty, Arthur, President 


Natural Sciences and Engineering Research 
Council of Canada 
Brzustowski, Thomas, President 


Social Sciences and Humanities Research Council 
of Canada 
Renaud, Marc, President 


Canada Foundation for Innovation 1997/02/05 18 
Charette, Carmen, Vice-President, Programs 
Gagnon, Denis, Senior Vice-President 
Harvey, Manon, Vice-President, Finance 


British High Commission Ottawa 1998/04/29 36 
Goodenough, Anthony, British High 
Commissioner 
May, Robert, Chief Scientific Advisor 


Industry Canada 1998/06/16 53 
Gera, Surendra, Senior Policy and Research 
Advisor 
Nadeau, Serge, Director 


Treasury Board Secretariat 
Nymark, Alan | 
Associate Deputy Minister and Co-Chair 
Policy Research Committee 


Arctic Research 1999/04/21 Wis 


Hrycyk, Bonni, Director, Polar Continental Shelf 
Project, Natural Resources Canada 
Johnson, Peter, President, Association of 
Canadian Universities for Northern 
Studies and Vice Chair, Canadian Polar 
Commission 


47 


Associations and Individuals Date 


Meeting 


Biotechnology Research 1999/04/21 

Friesen, Jim, Professor and Chair, Banting and 
Best Department of Medical 
Research, Faculty of Medicine 
University of Toronto 

Hough, Paul, Vice-President, BioteCanada 

Hudson, Thomas, Assistant Professor 
Departments of Medicine and Human 
Genetics, McGill University and Assistant 
Director, Centre for Genome Research, 
Whitehead Institute / Massachusetts Institute 
of Technology 

McLennan, Barry, Chair, Coalition for Biomedical 
and Health Research 


American Association for the Advancement of 1999/04/27 
Science 
Nelson, Stephen, Program Director, Science, 
Technology and Government Programs 


American Entreprise Institute 1999/04/27 


Barfield, Claude, Resident Scholar and 
Director of Science and Technology Policy 
Studies and Coordinator of Trade Policy 
Studies 


Association of Universities and Colleges of Canada 1999/05/25 
Giroux, Robert, President 


Ramji, Rubina, Chairperson, Canadian Graduate 
Council 


Robert, Louise, Executive Director 
Service, John, President 


Medical Research Council of Canada 


LePage, Marc, Director of Business 
Development 


Natural Sciences and Engineering Research 
Council of Canada 
Brzustowski, Thomas, President 


Social Sciences and Humanities Research Council 
of Canada 


Lauziére, Marcel, Director of the Corporate 
Innovation and Liaison Division 
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113 


115 


15 


126 


Associations and Individuais 


Date 
National Research Council of Canada 1999/05/27 
Carty, Arthur J., President 
Canada Foundation for innovation 1999/06/01 


Charette, Carmen, Vice-President, Programs 
Harvey, Manon, Vice-President, Finance 


Strangway, David W., President and Chief 
Executive Officer 


49 


Meeting 
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APPENDIX B 
List of Briefs 


eee 


Agricultural Institute of Canada 

Jack Reams, President 
American Association for the Advancement of Science 

Stephen Nelson, Program Director, Science, Technology and Government Programs 
Arctic Research 


Peter Johnson, President, Association of Canadian Universities for Northern Studies and 
Vice Chair, Canadian Polar Commission 


Association of Universities and Colleges of Canada 
Robert Giroux, President 


British High Commission Ottawa 
Robert May, Chief Scientific Advisor 


Canada Foundation for Innovation 
David W. Strangway, President and Chief Executive Officer 


Coalition for Biomedical and Health Research 
Barry McLennan, Chair 


Thomas Hudson 
Director, Montreal Genome Centre, McGiil University, Assistant Director Centre for 
Genome Research, Whitehead Institute / Massachusetts Institute of Technology 


Medical Research Council of Canada 
Henry Friesen, President 


Natural Sciences and Engineering Research Council of Canada 
Thomas Brzustowski, President 


Social Sciences and Humanities Research Council of Canada 
Marc Renaud, President 
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REQUEST FOR GOVERNMENT RESPONSE 


Pursuant to Standing Order 109, the Committee requests that the government table a 


comprehensive response to this Report within one hundred and fifty (150) days. 
A copy of the relevant Minutes of Proceedings of the Standing Committee on Industry 
(Meetings Nos. 17, 18, 36, 53, 113, 115, 126, 129, 130, 131 and 132 which includes this 


Report) is tabled. 


Respectfully submitted, 


Susan Whelan, M.P 
Essex 


Chair 
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RESEARCH FUNDING — STRENGTHENING THE 
SOURCES OF INNOVATION 
HOUSE OF COMMONS STANDING COMMITTEE ON 
INDUSTRY 
REFORM PARTY MINORITY REPORT 
JUNE 1999 


R&D in Canada: Backgrounder 


Before addressing the Reform Party’s recommendations to enhance R&D in Canada, it is 
Important to place this public policy problem in its context: 


¢ Canada trails most industrialized nations when it comes to R&D spending. In terms of 
R&D as a percentage of GDP Canada ranks 16th in the world, with only 1.59% of GDP 
spent on R&D (Sweden ranks first with 3.59%).' Canada ranks 11th among OECD 
countries in terms of gross domestic expenditure on R&D (the U.S. ranks first).2 


¢ In terms of federal funding for biomedical, clinical and health research, Canada only 
spends $8.23 per capita, while the U.S. spends $66.64 per capita ($SCDN).3 


° — Inconstant dollars (1992), federal soending on R&D was $3.25 billion in 1989. In 1998, 
that figure had dropped to $3.11 billion.+ 


From this information, we can quickly determine that the current government has failed to 
create the conditions necessary for adequate R&D spending. According to Finance 
Minister, Paul Martin, “there is no doubt that as a country, in terms of research and 
development, we are not doing what we have got to be doing,” November 1998 (The 


Ottawa Citizen). 


Regrettably, much of the time spent studying this problem in Committee was dedicated to 
de that 1) R&D is profitable for Canadians and that 2) R&D must, therefore, be funded 
by the taxpayer. While the Reform Party supports limited and targeted federal R&D 
investments, we understand that enhancing R&D involves broader policy issues than this 


simplistic approach can accommodate. 


L World Competitiveness Yearbook — 1998 . 
2 Minding our Future (Federal S&T Report 1997). 
8 Coalition for Biomedical & Health Research Web site — December 1998. 


2 Science Statistics, Cat. No. 88-001 XIB, July 1998 (p. 3). 
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Very little attention was paid to the following question: If R&D is profitable for Canadians, 
why are Canadians reluctant to make private investments in R&D activities? This is the 
question the Reform Party has in mind when offering the following recommendations: 


Reform Party Recommendations 


Lower Taxes: 


e When taxes are high, less money is spent on R&D. When taxes are low, the reverse is 
true. 


e High taxes are primarily responsible for the drain of talented and highly qualified 
scientists and researchers to the USA. 


e Eliminating the capital gains tax will encourage venture capital investments in 
high-risk R&D projects. 


Extend the R&D Tax Credit: 


e Extending the R&D tax credit to research conducted in the social sciences and 
humanities would foster industry-university partnerships in this important field of 
study. 


Protect Intellectual Property Rights: 


e When companies invest in R&D they must then own the results. If the R&D paid for 
privately becomes public property, private companies cannot capture the full benefit 
of their investment. 


Reduce Costly Regulations: 


e — Regulations, in general, cost Canadian businesses $85 billion yearly (12% of GDP). 
Money spent on regulatory compliance is money that cannot be directed to R&D. 


e Regulations that apply directly to R&D activities must also be addressed. 
Internationally competitive drug approval schedules, for instance, must be 
established if pharmaceutical research in Canada is to flourish. 
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Eliminate Industrial Policies that inhibit R&D: 


Industrial polices have unseen consequences on R&D. 


* Countries with freer pricing for pharmaceuticals, for instance, have companies that 
spend more money on pharmaceutical R&D. This is cause to examine the PMPRB.S 


Make Basic Research a Funding Priority: 


¢ Private companies are more inclined to invest in applied research than in basic 
research because, due to nature of basic research, it is difficult to capture the full 
benefits of an investment. 


¢ Government should only fund R&D when and where there is evidence of a less than 
optimal market condition that discourages this kind of investment, which is arguably 
the case in the area of basic research. 


Improve Access to Capital: 


e If the above recommendations are embraced, access to capital for R&D will radically 
improve. 


e Create greater competition in the financial services sector. 


Rahim Jaffer, MP 
Official Opposition Critic of Industry 


5 Patricia Danzon, “Can Pharmaceutical Price Regulation and Innovation Co-Exist?”, The Fraser Forum, April 1998. 


57, 


JE cane lens ner i 
Lahr ean 
" r ‘OM. tr (he reverse is 


Seat oe nee of venant @ eq 

tut ort muided di neste ai } 
Hight NS NS wp PE ER 
Th AMC rentree To LR AT 


haw ut QG FER A pu 


Meter ef NAS Plessis all 


CX | 
i 


Les D À iris : a f 


nee Vinci ssl 6 LE A de pe roan oo tl one 


CRIE Gta pees Et: ME coh patil 
> idea à «< 2} meh wy 


DISSENTING OPINION OF THE 
BLOC QUEBECOIS 
TO THE INDUSTRY COMMITTEE REPORT ENTITLED 
RESEARCH FUNDING—STRENGTHENING THE 
SOURCES OF INNOVATION” 
JUNE 1999 


The Bloc Quebécois members of the Industry Committee would like to start by saying that 
they concur with much of the Committee’s report. They would, however, like to highlight 
facts and testimony that were not expressly stated or to which only incomplete reference 
was made. They would also like more attention to be paid to researchers’ needs since, as 
the Chinese proverb says, “Birds sing; cages don't.” 


In order to get their facts firsthand, the Bloc Québécois members of the Committee drew 
on the papers presented by research professors at the symposium organized by the 
Fédération québécoise des professeures et professeurs d’université (FQPPU) entitled La 
recherche universitaire et les partenariats, held in Montreal on December 10 and 11, 1998. 


(A) Federal funding 


1. From 1984-85 to 1996-97, the federal government’s share of total government funding 
for the main fields of university research in Quebec fell from 55% to 37%, while the 
Quebec government's share remained steady at 23%. Funds from the private sector 
made up much of the difference, as its share increased from 10% to 26% , primarily in 
the form of the partnerships that are the focus of the Committee’s report. 


2. Cuts of 40% in transfer payments for education, from the levels of 1994-95, have 
significantly hindered the government of Quebec and the other provincial 
governments. The Quebec government has been obliged to cut budgets for 
universities and thus for university research. These cuts, by making funding for basic 
university research so precarious, heightened the impact of grants from the private 
sector and from partnerships. Nevertheless, the Quebec government did not want to 
increase tuition fees for its students, whose indebtedness is half that of Canadian 


students’ on average. 


sbécois cannot accept the statement in paragraph 78 that “science and 

i acer EAE ou and development have not been cut disproportionately”, 
given the ever-widening gap between Canadian funding and sustained funding in the 
United States since the 1980s, as shown in Table 3. In a study entitled Le niveau os 
financement de la recherche universitaire au Canada et aux Etats-Unis ["The ‘Die O 
funding for university research in Canada and the United States”), Jean-Pierre 


Robitaille and Yves Gingras state clearly: 
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[translation] Since in Canada the federal government is the main provider of 
funds, it is also the contributor that is most responsible for the increasing 
disparity with the United States. The provinces, since 1984 at least, and 
Canada’s private sector, since 1991, have done much more, in proportionate 
terms, than their counterparts in the United States. 


4. Robert Giroux, President of the Association of Universities and Colleges of Canada 
(AUCC), told the Committee: 


[translation] It is extremely important for the AUCC this year and, we think, 
equally important for our partners, that there be a significant effort by the 
federal government to increase transfer payments, and by the provincial 
governments to direct that increase to post-secondary institutions, so that they 
can restore and enhance their basic budgets. 


Recommendation: 


That the federal government increase transfers to the provinces so that they 
can restore funding for education, particularly universities and research. 


(B) On the “value” of the humanities 


The Committee’s report does not attach enough importance to the humanities. It is our 
view that, particularly in the present era, there are innumerable issues that research in the 
humanities can freely address, and countless questions to which it can seek solutions. 


(C) Lower taxes as a means of keeping researchers in Canada 


Although paragraph 19 states “The CFI [Canada Foundation for Innovation] noted that 
‘stemming the brain drain’ would involve improving researchers’ compensation, and a 
lower tax structure, and equipping them with the tools to fulfil their potential,” the Bloc 
Québécois would like to emphasize that other witnesses expressed very different views on 
these priorities. According to Robert Giroux, President of the AUCC: 


[translation] Personally, first of all, | find it hard to believe that the solution lies in 
cutting taxes. The AUCC carried out a study in 1997 to ascertain why so many 
university professors and researchers had left Canada to study, most of them 
going to the United States. Nearly half (of the 1,000 in the sample) had left 
universities for earlier pensions. But, we were told, one of the main reasons for 
the other 50% was the research climate: the university research environment. 


1 Bulletin de l’enseignement supérieur, volume 4, number 2, April 1999, page 32. 
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ils Sok that mean? It means: firstly, that grants are available for them to do 

earcn; secondly, that these grants—as they should—allow researchers to 
encourage students to work with them: and thirdly, that these grants allow 
researchers to work as a team, so that research becomes increasingly 
multidisciplinary. Individual taxation levels were also included among 
important factors. Essentially, these researchers were invited to come and 
work in a laboratory and offered three or four times more grants, the best 


equipment in the world and, as well, such-and-s ay 
higher than in Canada. uch a tax level—on salaries 


(D) The balance between market-oriented partnerships and universities’ 
traditional missions 


5. In their study on the directions and priorities of granting councils in 16 countries, 
conducted for the Fonds pour la formation de chercheurs et l’aide à la recherche 
(Fonds FCAR), Benoit Godin, Michel Trépanier and Liette Fiset stated that Canada 
places an emphasis, not found in any other country except perhaps the United 
Kingdom, on the need to align government research with the marketplace. 


6. In this regard as well, Robert Giroux, President of the AUCC, is eloquent: 


[translation] The primary mission of a university may be seen as threefold: the 
mission of training and of producing thinkers who will be able to make a 
contribution to society; the research mission, which is very important; and, as 
well, the mission to the community — the university has a very important role 
to play inthe community, in heiping itface up to its own challenges and solve its 
own problems. 


7. Georges Leroux, in his summary address at the symposium on university research 
and partnerships, stated, 


[translation] By promoting partnerships, governments believe they can easily 
jettison their responsibility toward research, but they seem to be unaware of 
the fact that universities are the custodians of legitimacy and rigorous 
precision in scientific endeavours. 


Conclusion 


mmittee’s report. The Committee has only begun to 


-up to the Co mittee | 
EE a ee t only research, but also universities and the ongoing 


grasp the turmoil that is affecting no 
quest for knowledge. 
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MINUTES OF PROCEEDINGS 


MONDAY, JUNE 7,1999 
(Meeting No. 132) 


The Standing Committee on Industry met in camera at 11:08 a.m. this day, in 
Room 237-C, Centre Block, the Chair, Susan Whelan, presiding. F4 À 


Members of the Committee present: Eugène Bellemare, Rahim Jaffer, Marlene 


Jennings, Francine Lalonde, Walt Lastewka, lan Murray, Janko Peric, Alex Shepherd and 
Susan Whelan. 


Acting Member present: Carolyn Bennett for Stan Keyes. 


In attendance: From the Library of Parliament: Daniel Brassard, Antony Jackson 
and Nathalie Pothier, Research Officers. 


Pursuant to Standing Order 108(2), study of a document entitled "Sustaining 
Canada as an Innovative Society: An Action Agenda.” 


The Committee proceeded to the consideration of a draft report. 
At 12:00 p.m., the sitting was suspended. 
At 12:40 p.m., the sitting resumed. 


On motion of lan Murray, it was agreed, — That the draft report as amended be 
concurred in. 


On motion of lan Murray, it was agreed, — That the Chair present the Nineteenth 
Report as amended to the House at the earliest possible opportunity. 


| it = tto Standing Order 109 
On motion of lan Murray, It was agreed, — That pursuant to: , 
the Committee requests that the Government table a comprehensive response to this 


report within one hundred and fifty days. 


it was agreed, — That the Chair be authorized to make 


On motion of lan Murray, 5 may be necessary without changing the 


such typographical and editorial changes a 
See of the draft report to the House. 
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On motion of lan Murray, it was agreed, — That the Committee print 550 copies of 
the Report as prescribed by the Board of Internal Economy. 


On motion of lan Murray, it was agreed, — That the Report be printed in tumble 
format. 


At 1:11 p.m., the Committee adjourned to the call of the Chair. 


Elizabeth B. Kingston 


Clerk of the Committee 
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